Effects of mitogenic stimulation on lymphocyte alpha-D-mannosidases.
Three types of alpha-D-mannosidase are present in human and murine lymphocytes. Their levels increased substantially when the cells were activated by T-cell mitogens, concanavalin A (Con A) and phytohaemagglutinin (PHA), and in the murine cells also by lipopolysaccharide (LPS), a B-cell mitogen. The intracellular localization of the alpha-D-mannosidases in the non-stimulated and activated murine cells was investigated by fractionation of lymphocyte lysates on colloidal silica (Percoll) and discontinuous sucrose gradients. In both types of cell, an enzyme having optimal activity at neutral pH was obtained in the cytosolic fraction and another alpha-D-mannosidase most active at an intermediate pH was obtained partly in membrane-bound form. In contrast, an acidic alpha-D-mannosidase, which was particularly elevated in the activated murine spleen cells, had a distribution in these lymphoblasts which was markedly different from that in non-stimulated lymphocytes. In the latter, the major proportion of the activity was obtained in a cytosolic fraction and the remainder in a particulate fraction of light density, whereas the enzyme in activated lymphocytes was distributed between vesicles of light and heavy density comparable with lysosomal organelles. Moreover, the acidic alpha-D-mannosidase still remained membrane bound even when cell lysates were prepared under hypotonic conditions which disrupt lysosome integrity. These results suggest that lymphocyte activation involves either stabilization of fragile lysosomes present in resting cells or de novo synthesis of lysosome-like structures. The acidic alpha-D-mannosidase present within isolated, intact lysosomes was found to be in a form, A, whereas a different form, B, was most prominent in whole-cell extracts of both types of lymphocyte.(ABSTRACT TRUNCATED AT 250 WORDS)